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Introduction
In RAN1#106bis-e [1], techniques of NLoS mitigation and multi-path reporting have been discussed. However, there still are some remaining issues and we provide our views on those remain issues in this contribution.

LoS/NLoS Indicator reporting
In RAN1#106bis-e [1], the proposal on soft/hard values for LoS/NLoS indicator was discussed, and the final proposal offered by OPPO is below.
	Support the following two options for LoS/NLoS indicator values: 
· Soft values: [0, 0.1, …, 0.9, 1] (in steps of 0.1) 
· Hard values: [0, 1] 
· The values correspond to the likelihood of LoS with a value of 1 corresponding to LoS and a value of 0 corresponding to NLoS
· At most a single UE capability is introduced for this the feature of Los/NLOS indicator reporting (i.e., no differentiation between soft/hard values).
· UE reports supporting the report of either soft or hard values or both may advertise support of the feature in the UE capability signaling
· Note: UE is not mandated to support soft value. 



LoS/NLoS detection has various benefits for improving the positioning accuracy. For the LoS/NLoS indicators, we support both soft values reporting and hard values reporting. 
However, as commented in RAN1#106bis-e, we do not see a strong need to even differentiate them in the UE capability signaling. Meaning that if UE supports either soft or hard values, UE may indicate support of the feature. We assume that network can handle both cases, which can be freely selected by the UE when reports the LoS/NLoS indicator.
Nevertheless, if there is strong concern still, we are OK for the capability differentiation, and UE may report support of either or both values.
Proposal 1: Support both the soft value and hard value LoS/NLoS indicators reporting.
· UE may select either to report subject to its capability.
For the assistance data for UE-based positioning, the same soft and hard values options can be supported.
Proposal 2: Support both the soft value and hard value LoS/NLoS indicators in the assistance data for UE-based positioning.

Additional Path Reporting of DL-AOD
In RAN1#106bis-e [1], the following agreement was made.
	Agreement:
Support reporting the path RSRP for the first path and for additional paths as part of DL-TDOA, UL-TDOA, and multi-RTT reporting enhancements.
FFS: Support introducing a request from the LMF to the UE/TRP when the path-RSRP for additional paths is desired to be reported.
FFS: Support of path RSRP for additional paths as part of DL-AoD.


Information of the additional path could provide more channel information to the LMF helping LMF to obtain a comprehensive knowledge of the environment. It is beneficial for improving the positioning accuracy, especially, for the case of weak LoS channel environment and NLoS dominant environment. When multiple additional path are reported and determined from a similar direction, the additional path information could be utilized to reconstruct the scatters and finally used to localize the UE as many research results have shown.  For example as the following figure shows, the information of multiple path reflected by the wall could be reported to the LMF. The LMF may utilize the information of these paths and some prior information about the indoor layout to find the accurate location of the UE.
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Figure 1 Indoor multi-path localization illustration
In addition, the additional path information (angle, timing and power) for other positioning methods, such as UL-TDOA, DL-TDOA, UL-AOA and Multi-RTT.  Hence, there is no reason to exclude the additional path information only for the DL-AOD positioning method. The additional path RSRP should be useful to derive AoD for additional paths similar to what we agreed for UL-AoA with hybrid positioning using UL-TDOA/Multi-RTT. We would also like to note that due to the LPP/NRPPa structure difference, it is not likely to associate with path TOA reporting in DL-TDOA with path RSRP reporting for DL-AoD in LPP making it hybrid methods on the additional path level, while for NRPP, the signaling structure could facilitate path-specific association between TOA, AoA, and path-RSRP, since NRPPa does not explicitly mention the positioning methods.
If there is worry on introducing additional path relative TOA in the DL-AoD method, we are OK not to consider it in this release if the path TOA is aligned by the UE via implementation. Note that in our companion contribution [2], we think that even the first path TOA across different PRS resources may be useful to LMF to check whether the first path RSRP is derived from the same path across multiple PRS resources, with the following alternatives.
	Adopt either one to ensure that network can be informed of whether the same path is used for the reported first path PRS-RSRP values across multiple PRS resources.
Alt.1 UE is expected to ensure that the first path PRS-RSRP corresponds to the same path by implementation.
Alt.2 UE shall report a reference PRS resource associated with the first path PRS-RSRP, and report the relative TOA of the first path for the remaining PRS resources that is associated with the first path PRS-RSRP
· The relative TOA of the first path for the remaining PRS resources is defined with respect to the TOA of the first path for the reference PRS resource.



The power of different paths is related to Rx beam direction, which means with different Rx beam directions, the same path will be detected with different power. Hence, for accurate power reporting, the Rx beam information maybe need to be reported simultaneously. 
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Figure 2 Multi-path DL-AoD with different Rx beams
The most ideal case would be that UE reporting what is shown in the following, where each Rx beam is associated with a path, and different path powers for the path is measured across PRS resources.
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Proposal 3:  Support following information reporting for each path for DL-AOD
· A Rx beam index
· A list of path powers measured from different PRS resources for the path measured via the Rx beam indicated by the Rx beam index

Conclusion
In this contribution, we have the following observations and proposals regarding LoS/NLoS indicator and multi-path reporting in Rel-17.
Proposal 1: Support both the soft value and hard value LoS/NLoS indicators reporting.
· UE may select either to report subject to its capability.
Proposal 2: Support both the soft value and hard value LoS/NLoS indicators in the assistance data for UE-based positioning.
Proposal 3:  Support following information reporting for each path for DL-AOD
· A Rx beam index
· A list of path powers measured from different PRS resources for the path measured via the Rx beam indicated by the Rx beam index
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